Identification of risk factors for acute coronary syndrome (ACS) is important for both diagnostic and prognostic purposes. Among the platelet parameters-mean platelet volume (MPV) and platelet distribution width (PDW) are thought to be risk factors of ACS. This quasi-experimental study was conducted from September 2011 to August 2012 in the Department of Clinical Pathology, in collaboration with Departments of Cardiology, Bangbandhu Sheikh Mujib Medical University (BSMMU), Dhaka and Bangladesh Institute of Research and Rehabilitation in Diabetes, Endocrine and Metabolic Disorders (BIRDEM) . It was enrolled 79 patients with ACS, diagnosed based on clinical history, electrocardiographic changes and increased cardiac markers especially troponin I, and 63 subjects were enrolled as control. For determination of platelet parameters, the blood samples were obtained from all patients of ACS before anti-platelet therapy when patient attended in the cardiac emergency and after 5 th day of ongoing anti-platelet therapy; and from control group on the 1 st day and 5 th day at outpatient department. The blood samples were taken properly and processed in haematology autoanalyser. In this study, the baseline characteristics of study patients were measured. Platelet counts were 273.1±50.15 x 10 9 /L in patients with ACS and 290.78±74.86 x 10 9 /L in control subjects in 1 st sample and 284.56±41.93 x 10 9 /L in patients with ACS in 2 nd sample. In 1 st samples, platelet counts were slightly low in patients with ACS compared to controls and 2 nd samples. There were no statistical significant differences between the groups and the samples. MPV was 12.48±1.17 fl and 10.45±0.66 fl in patients with ACS and controls and 11.55±1.08 fl in 2 nd sample in ACS cases. PDW was 16.23±2.56 fl, 11.89±1.42 fl and 14.29±2.11 fl in patients with ACS, controls and 2 nd sample of ACS cases respectively. Both MPV and PDW were statistically significant between the groups and the samples (p<0.001). The sensitivity, specificity, positive and negative predictive value of platelet parameters of ACS cases were obtained from ROC curve and compared with controls. The best cut off value of platelet count, MPV and PDW were >225 x 10 9 /L, > 10.7 fl and >12.7 fl respectively. The sensitivity, specificity, accuracy, positive and negative predictive value of platelet counts, MPV and PDW were 83%, 28.1%, 42.3%, 37.6%, 64%; 90.6%, 49.4%, 64.8%, 51.6%, 89.8%; and 94.3%,52.8%, 69%,54.9%, 94.1% respectively. The study showed that PDW had higher sensitivity and specificity in contrast to MPV. Platelet parameters were increased in patients with ACS before anti-platelet therapy and gradually decreased after antiplatelet therapy. These two markers may used as predictor for early detection of ACS and risk stratification, when other cardiac biomarkers are negative.
Introduction
Acute coronary syndrome (ACS) is a medical emergency and requires immediate hospital admission. ACS is the most prevalent cardiac disorder. 1 It is a major cause of death and disability. The incidence of ACS is increasing day by day, because modification of life style and habit. There are many factors to develop ACS.
Without modification of these factors or improvement in primary prevention and treatment, ACS remains the chief causes of death in most developed countries. 2 Diseases of the coronary arteries are almost always due to atheroma and its complications, particularly thrombosis. The culprit lesion is usually a complex ulcerated or fissured atheromatous plaque with adherent platelet-rich thrombus and local coronary artery spasm. The thrombus may undergo spontaneous lyses over the course of the next few days, although by this time irreversible myocardial damage might occur. Most patients present when it is still possible to salvage myocardium and improve out. 3 Platelets have a major role in the pathogenesis of ACS, where plaque rupture is followed by platelet activation and thrombus formation. 4 When platelets are activated they become larger in size, which can be measured by both larger mean platelet volume (MPV) and platelet distribution width (PDW). 5 Larger and hyperactive platelets play a pivotal role in accelerating the formation and propagation of intracoronary thrombus, leading to occurrence of acute thrombotic events. 6 These observations have made the hypothesis that increased MPV and PDW are an index of platelet size that correlates with a reliable indicator of platelet activation. This indicator may also be potentially useful marker in cardiovascular risk stratification. 7 Diagnosis of ACS is still a challenge despite the remarkable improvement in the diagnostic modalities. The criteria for diagnosis of ACS are clinical presentation, biochemical markers of acute ischemic injury and electrocardiographic (ECG) findings. 8 Most of these events are clinically unrecognizable and biochemically undetectable until the onset of necrosis. In addition, the sensitivity of necrosis marker is time-dependent and even the highly sensitive and specific markers often give false-negative results on admission. ECG change occurs only after infarction; not in all chest pain. 9 Although the troponin has greater diagnostic sensitivity, but they did not resolve the problem of early diagnosis. Because of slow release kinetics from damaged myocardium; and often unsuitable for early diagnosis because, 40-60% of acute coronary syndrome patients present with non diagnostic concentration of Troponin. The CK-MB (6-8 hrs after onset) has the diagnostic accuracy and quantification of myocardial necrosis. But CK-MB is not ideal for early risk stratification. So, it could say, the present cardiac markers are not sufficiently sensitive in early stage of ACS. That's why an early and reliable marker is needed for accurate diagnosis of ACS when patients will attend in cardiac emergency department. This could lower the morbidity and mortality rates.
Platelet parameters especially MPV and PDW could be an important and reliable marker in early detection of ACS when other markers are not available. 10 They can give the idea of variation of size and shape which passively reflect the platelet activation and platelet activation which is the main steps of ACS. Platelet parameters are easily obtained routinely with complete blood count (CBC) in fully automated hematology analyzer without any extra cost, time and extra sample. An increased PDW indicate more variation of platelet size and also may be the predictor of platelet turnover and functional status. Increased MPV indicates the platelet activity. PDW is more sensitive and specific than MPV. 11 Early diagnosis of ACS can minimize its complication. MPV and PDW are better, cheaper test in contrast to CK-MB and Troponin can rapidly detect the ACS in early stage when patient attaining in the emergency department. MPV and PDW are used as diagnostic tools to exclude chest pain from non cardiac origin and are considered as sensitive and useful test along with other conventional cardiac biomarkers. So, the study was designed to identify the association of platelet parameters in acute coronary syndrome before and after anti-platelet therapy.
Materials and Methods
This quasi experimental study was carried out in the Department of Clinical Pathology, in collaboration with the Departments of Cardiology, BSMMU and BIRDEM, Dhaka from September 2011 to August 2012. A total of 79 patients of aged 18 years and above) with clinically suspected ACS who were attended in cardiac emergency and admitted in coronary care unit (CCU) had been enrolled in this study (group I). Patients were enrolled according to history, clinical examination, ECG report, Troponin I positive or negative after cardiologist opinions. The study patients (group I) had angina or angina like chest pain, ECG changes (ST-elevation/ST-depression/T inversion/ appearance of Q wave), with or without troponin I positive and were treated with anti-platelet (e.g. Aspirin, clopidogrel-300mg loading dose and 75mg daily). It was also observed the 63 control (group II) had angina like chest pain but normal ECG, negative troponin I and without antiplatelet therapy at outpatient department; those were diagnosed as chest pain other than cardiac origin. Some patients and controls were dropped out from the study due to subsequent follow-up. Consecutive sampling with set criteria was followed and interviewed face to face. All findings and information were documented in a pre designed data sheet with informed written consent. Known cases of patients with congenital heart disease, hepatic and renal impairment, and documented malignancy, previously treated with anti-platelet, anti-coagulants, anti-inflammatory, lipid lowering agents and traumatic chest pain were excluded from this study.
CBC with peripheral blood film (PBF) including platelet, ESR, platelet parameters (MPV and PDW), troponin I, serum creatinine, fasting blood glucose, lipid profile, SGPT were done for case selection. Angiogram was not done due to unavailable facility. About 5.0 ml blood was collected from each patient before antiplatelet therapy through an aseptic venipuncture from anticubital vein. From these 2.0 ml of that blood was collected in EDTA tube for CBC and PBF. 3.0 ml blood was transferred into a clean, dry test tube and was centrifuged within an hour of collection to separate the clear serum. After 5 days later 2.0 ml blood was collected from each patient after antiplatelet and anticoagulant therapy in cases and 2.0 ml blood from control for CBC and PBF. CBC and platelet parameters were estimated by automated haematology autoanalyser (SYSMEX-XT 4000i) within 2 hours, which were again rechecked manually.
Prior to the commencement of this study, the research protocol was approved by the Institutional Review Board (IRB) of BSMMU, Dhaka. Data were processed and analysed using computer software statistical package for social sciences (SPSS version 17). The test statistics were used to analyse the data including mean ± standard deviation (SD), t-test, and Chi-square test with 95% confidence interval. Test of validity done by receiver operative characteristic (ROC) analysis curves.
Results
A total of 142 patients were included in this study. In 1 st sample, the mean (±SD) PDW was 16.23(±2.56) fl and 11.89(±1.42) fl in group I and group II respectively and these were statistically significant (p=0.001). In 2 nd sample, the mean (±SD) PDW was 14.29(±2.11) fl in group I and.11.49(±1.39) fl in group II and these were also statistically significant (p=0.001). In-group I, the mean PDW difference was statistically significant (p<0.05) between the samples (table II) .
Receiver-operator characteristic (ROC) curves of platelet count, MPV and PDW for prediction of ACS. The area under the receiver-operator characteristic (ROC) curves for the ACS predictors by troponin I is depicted in table II. Based on the receiver-operator characteristic (ROC) curves PDW had the best area under curve compared to platelet counts and MPV. ROC were constructed using PDW value of the patients between two groups, which gave a PDW cut off value of >12.7 fl as the value with a best combination of sensitivity and specificity for ACS. At this PDW cut-off value of >12.7 fl, the sensitivity and specificity of PDW in diagnosing acute coronary syndrome was found94.3% and 52.8%, respectively (figure 1). Platelet count cut-off value of >225X10 9 /L showed sensitivity 83.0% and specificity 28.1% in the diagnosis of acute coronary syndrome. MPV cut-off value of >10.7 fl showed sensitivity 90.6% and specificity 49.4% in the diagnosis of acute coronary syndrome. Accuracy, positive predictive values and negative predictive values are shown in the table II.
Discussion
In this study, it was to be found that ACS was associated with abnormal platelet parameters. The study reveals that the mean (±SD) value of total platelet count was lower in cases than controls. Whereas MPV and PDW were significantly higher in group I than group II. Similar findings were to be found in some other studies . [11] [12] [13] Platelet volume is an important indicator for platelet function and activation. There are many studies done where platelet volume associated with ACS. Varol et al and Yilmaz et al also found that MPV was significantly higher in patients with ACS groups than controls, along with reverse changes in platelet count. 14, 15 Similar findings were to be found study done by Pizzuli et al and Mercan et al. 16, 5 They found platelet counts were significantly lower in the ACS groups as compared to control subjects, but MPV was significantly higher in ACS. Independent association of MPV in AMI had shown Endler et al. 4 They also showed the higher the MPV the higher is the risk of MI. Park et al considered increased MPV to be a risk factor for platelet activation. 17 Yasar et al observed in their studies, increased MPV on admission predicts impaired reperfusion, where there is activation of platelet before AMI begins, and consequently, there are more death occur in those patients after thrombolytic therapy. 18 The MPV remain increased up to 5/6 days suggest that the activity of platelets remain constant. Chu et al found that MPV was associated with patients AMI and described MPV as a risk factor and prognostic indicator in cardiovascular disease. 19 Lippi et al were found in their study MPV was significantly associated with ACS than with non-ACS. 4 So far, there were only two studies found on values of platelet count and PDW as known to us. But in Bangladesh, so far, there were no study found on platelet parameters and ACS. Here, with the findings of platelet count and PDW sensitivity and specificity in this study will enrich diagnostic modalities in patients with ACS. The sensitivity, specificity, positive and negative predictive values were determined through ROC curves against troponin I positive. In our study among the 79 cases, 53 were troponin I positive and 26 were troponin I negative. All of the control subjects were troponin I negative. According to the diagnostic criteria, 67 cases were diagnosed as AMI and 12 cases were UA, where troponin I was negative. Among 67 AMI cases, only 53 cases were troponin I positive in 1 st sample and 14 cases were initially negative troponin I and became positive later. That is why specificity was low in this study because there was similar result of platelet parameters found in troponin I positive and negative subjects in group I.
In the present study, total counts of platelet are in group I before and after anti-platelet therapy were denoted no significant differences between the samples. In case of MPV and PDW, it was found that the significant differences before and after anti-platelet therapy, but not below the cut off values. These suggest that MPV and PDW are indirect indicators of platelet activation and their association with ACS. After anti-platelet therapy, MPV and PDW were decreased, due to inhibition of platelet activation and aggregation. Among the platelet parameters, PDW was most significant than MPV. These findings lead to the hypothesis that larger platelets as determined by their volumes, MPV and PDW may be useful markers in patients with ACS. Data indicate that, higher MPV and PDW may become useful marker for early detection of ACS along with other biomarkers.
Conclusion
Larger platelets are haemostatically more active and a risk factor for developing coronary thrombosis leading to ACS. Patients with increased MPV and PDW, which could be easily identified during routine haematological analysis. It could play an important role in early detection of ACS and early initiation of anti-platelet therapy and thereby prevention and development of fullblown of ACS. It could be used as a screening test to differentiate the origin of chest pain along with other cardiac biomarkers. It is also used to assess outcome of ACS and AMI which needs to be monitored.
